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least partly deformed in response to deformation of the 


tube in radial and/or axiaJ directions. 



Pna«o dt X«a (UK) Bum 
I. IB ro« 


1 


EP0 952 305A1 


2 


Description 

[0001] The invention relates to a dafonnabia tube. * 
[0002] ft is known tram US patent specifications Not. 
3,353,599 and 5.014,779 to insert a corrugated tobe 
into tie woDxxo ol an uxJerground borehde and to 
expand the tube downhofe into a tabular shape. 
[0003) US patent spedRcation No. 5,366,012 cfe- to 
doses the exp ansi on of a stattBd piped which the state 
open up as a result of the expansion so as to reduce tie 
radial forces needed to expend the pipe. 
[0004] The use ol slotted or friitialy comjoalod pfces 
has t^efsadvantage tiei the '* 
fimtsd mechanical strength. 
[0005] Wernattonalpatemapr^ca^ 
WO 96/00626 dfcdotee the expansion of an unstotted 
cyindrical pipe by means of an vqpansion rnandreJ. 
[0006] A disadvantage d tie latter expansion method » 
Is twt torces to expand the pipe are relatively Ngh and 
that the pipe contacts as a result of ihe expansion proc- 
ess. 

[0007] !tisanobjectoftr«presertir^«rtk)ntoaaev^ 
ata the dfcadvantaoes of the kxxm tecrv*jues and to 25 
provide a robust and deformabte tube which can be 
expanded or otherwise deformed by usfog a relatively 
low deformation force. 

gunrriarvotm elrivenoon 30 

[0008] TneOeformable tube ecoorolrfl tothe irwention 
thereto comprit©6 a wai wh»ch e at least parity formed 
by a number of tubules, wherein at least one Mads is at 
teestpartfy deformed in response to deformation of the x 
tube. 

[0009] ThedeforrriationrrMyinworve 

change of the tubular shape of the tubules, which 

requires prindpaRy bencfing forces which are signfi- 

carrtty lower than the tension torces that are required to *o 

expand a tubular cylindrical pipe. 

[0010] It may be required to obtain a tube which can 

be deformed easily in en axial or in a radial Direction or 

in both oVecbons. A radiaty defomtable tube is useful if 

thetubeistor exampte to be used as an oi arid/t* cjas 45 

production toWngwhteh Is to be inserted toto a relative* 

narrow and Irregularly shaped ursierground wefcore. 

An ttdaly defomiabfo Um is useful if the ti^ 

ductfon iner or tubing, a wsf casino or other wetl tubular 

which is Instaflod In a compacting rewvoir wtioro there so 

tsarlskofbud^cjftheweltubula^asareGultofthe 

ferred thatthewaBoft«tubo«at least party formed 
by a series d wad tut^es which each extend in a dree- 55 
ten substantially parallel to a tong&icfinal axis of the. 
tube such thai upon a racial d om ina ti on of the tobe the 
axial tubules are at least partly deformed. 


[0012] If an axtafly datxmable kbe is required ft is 
profaned fiat the wall of (he tobe is at toast party 
formed by a series of toroidal tubules which extend to a 
substeifiafty drcdar direction axoundafonodufinaJaxis 
d the tabe such that upon axial deformation of tie tube 
the torotfal tubdes are at least partly flattened or other- 
wise defcrmed. 

[0013] 9 a tube is required which is both axiaffy and 
radiaty detormatta. it is preferred that the wal of the 
tube te at least partly formed by one or more hefted 
tubules which extend in a sutetantjaty helical direction 
witi respect to a longaudnd axis of the tube such that 
upon deformation of the tube in a Direction which is on- 
anted at an angle relative to a tongrtudnal drection of 
each of tie helical tubules, at least one of tie haScal 
tubules is deformed 

[QQ14] Tne tubules may be rnade d a metal. piastJc, 
rubber or other material and may be welded, brazed, 
bonded or otherwise secured to adjacent tubules or 
other parts d tie watt d the tube. 
[0015] The tubdes may before expansion have a 
faded, cylindrical ©Optical or prismatfc shape ard may 
as a resdt d the expansion be unfolded or flattened into 
an e&pbcai. cylindrical or prismatic shape. 
[0016] Suitably, the tubules contain at the outer 
periphery d the tube openings or weak spots which 
open up as a result of the deformation process such that 
one or more fluids are squeezed from the interiordlhe 
tubules into the space surrouncfing the tube. 
[0017] In that case the fluids that are squeezed from 
the rterior d the tubdes may contain one or more 
chemicals, such as a chemical treatment fttid or com- 
ponents d a Bquid cement slurry or components ol a 
curing agent which corrponarrts are onry mbaed when 
or after they have been squeezed out d the tubules 

BrWd««fotkyirflta 

[0018] minventicxiwilbectescrfoedtonw 

and by way d example with reference to Ihe accompa 

nying drawings, in which 

fig. 1 is a cross-axial sectional view d a tube both 
before and ater expansion, which tube has a wafl 
that is made d a series d axial tubules which are 
cyfinoVfod before expansion and eliptfcal after 
expansion: 

Ftg.2isacrossHuddsedxyialvi^ 
before and after expansion, which tube has a wal 
that comprises a series of axW tubdes which are 
prisma ti c before expansion and eOptical after 
expansion; 

Rg. 3 is a cross-axia! sectional view d a tube both 
before and after expansion, which tube has a wall 
that is made d a series d axial tubules which are 
etipbcalboti before and after axpansion; 
fig. 4 is a crocs-axial sectional view d a tube 
before expansion where the wall d the tube com- 
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prises a series of ana! tubules aid tie ate is 
folded into a substantially fiat shape before ft is 
infolded and expanded; 

fig. 5 is a bnrfufnaJ sectional view of a tube 
which comprises a wal that is made of a series of 
toroidal sJbules; 

Fig. 6 is an enlarged data! showing the cyfnoVfcal 
shape of three of tf>e toroidal tutxJes thai are eodr- 
ded in fig. 5; 

Fig. 7 is a tongftudlnal sectional view of toe tube of 
Fig. 5 after axial compression of the tube; 
fig. 8 is an enlarged dotal shewing tie efljpta! 
shape of twee of the toroidal tubules that are enctr- 
dadlnRg. 7; 

fig. 9 is a ooss-asa! sectional view of a racftafiy 
txpa nde bts ate comprising six axial or ha fi cal 
tubules both before and after expansion of the tube; 
Fig. 10 ks a cros&axJaJ sectional view of an unex- 
panded tube of which tie wal comprises a series of 
folded tubules wNch untold irtoacyandricaJsnape 
during tie process of expending the tube; 
fig. 11 is a croGS-anaJ sectional view of another 
unexpended tube configuration where the wail com- 
prises a senes of totted tubes wrtch urttoW into a 
cylindrical chape during the process of expanding 
(he tube; and 

fig. 12 is a crcss-a»al sectional view of an unex- 
panded tube which folds open during the expansion 
process and which comprises a tubule which acts 
as a plastic hinge and which is Rattened as a result 
of tie expansion process. 

Mated detention of the invention 

[0019] Referring now to fig. 1 there is shown a tube! 
In a cyf ndrfcal wetoore or otier cavity 2. which tube 1 
has a wal that is made up of a series of axial lAufes 3 
which are substantially cylindrical before expansion of 
the tube 1 and eirpijcal after expansion of the tube 1 to 
an enlarged diameter, as iflustated by reference 
numeral 3B. 

[0020] The tube 1 can be expanded by an expansion 
mandrel (not shown) or by increasing tie hydraulic 
pressure in tie irterior 4of the ate 1. As a result of the 
expansion process the tubules 3 are subject to a bend- 
Ing process so that relatively low forces are required. 
(0021) If the tubules 3 are rnede of steel or another 
metal twn ft is preferred tiat the tubules 3 are sintered, 
welded or brazed together atong the length of the areas 
5 whore tho tufcofos 3 touch each other 
(0022] If tie tubules 3 have an impermeable wal and 
the tube 1 is used temporariry in the cavity 2. tor exam- 
ple to provide a temporary seal, then the tube 1 can be 
rarSafly contracted again by rjumptog a high pressure 
fluid into the interiors 6 of the tubules 3. which wal 
induce the flattened tubules 3B to resume their tubUar 
shape, so that the tube 1 racSal shririte and can be eas- 
ily renwved from the cavity 2. 


(0023] V the tube 1 is to be used permanently in the 
cavity 2. for example if the ate t is tobe usedasawefl 
casing, then at least some of tho tubules 3 may be t*«d 
wimiquidccwTporierterf^ 

5 rig agent, such as a sflicone gel and tie outer wail of 
tiese tubufes may contain openings 7, or weak spots 
which are opened as a resurt of the expansion process, 
via which said SqiJd cornpononts are scpeezed tnto the 
sunouncfing annular space 8 sunounrJngte expanded 

to tubel andtheloAJdconi)oneritsn«upandairetoa 
hardened cement aiicone or other cured seali% conv 
pectfion. 

[0024] fig. 2 iustraies an afternatve •rrtxxliment of 
the deformable tube arxorring to tie Invention. TWs 
ts tube 9 a; also ractiaOy deformabie and comprises a 
sarin of tutxies 10 which are prismatic before expen- 
ston and e£«*cal after expanstoa*««u«n^byrefer- 
ence numeral 106. 

(0025) The tobutee 10 are arranged substantia^ par- 
se aIeJtothelorxjrtud*alexisl1 

9. The tubules 10 are made of steel or another metal 
arxJarecomectedtoeari 
brazed or sintered bonds 1 1 . 
(0026] fig, 3 shows yet another ernbociment of the 
25 d^ormable tube according to the irvenrjon, \t\ which the 
tube 12 is rarJa^defomnbte andcenprisesaseriesof 
tubules 13 which are eflfctical before and which have an 
eipticel. almost flattened shape after racfiat expansion 
of the tube 12. 
so (0027] IntrwentedmerttraituW 

a first ellfcticaJ shape, wustrated by reference numeral 
13A m which the targest width of the eBpticaf tubules 
13A has a racial orientation into a second affipBcal 
sharje. Bustrated by reference rwmeraJ13B in which tia 
as tamest width tftee«pticeJeixJee13AriasatBf^ 
tial oriertfation 

p»23] Refentog now to |^ ^ the/e ai snown a 
deformaJble W* *wttich ccrnprises aeeriea of axial 
tubules I^SwWeto two pairs of tubules at opposite 
40 sides of the tube 14 are reconnected by plastic 
hixjec id. These plastic hinges 16 alow the tube 14 to 
be stored and transported in a flattened shape eg. 
around a reeling drum (not shown). 
(0029] When tie tube 14 is then unreeled torn the 
45 reeirsjefrumtcanbebre^ 

by a guide funnel (not shown). I the tobe 14 to to be 
used Inside a wel or inside another niaiar te cylndrf- 
caf tube 14 is then reeled into the wetlxxe or te interior 
of tie other tubular and expanded for exarr^e by pump- 
so ing a high pressure fluid into the interior 17 of the tube 
14. 

(0Q30) The initially flattened tube cortfguration shown 
si fig. 4 aBows an easy storage and transport of the 
tube 14, eg. on a small diameter reefing drum, during 
56 tie rnanufacturing stage and oWing transport from the 
rronutacturing site to the site where tie tube 14 b to be 
used. 

[0031] figures 5. 6. 7 and 8 show yet another ernbod- 
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iment of the deforrneJbte tube according to the invention 
in which the tubules 18* B have » toroidal shape in 
older to make the lube 19 Briefly deformable. 
(0032] Thetut»19KTw^inRg,5carbeaprociJC- 
tion iner in e conrpecfing <* or gas bearing fonrofiorv 
where as shown m dotal m Rg. 6 the toroidal tubules 
18Ahave asubstantialy cyWricaJ shape In the config- 
uration shown in fig. 7 the tube 19 has axaDy con* 

length shown in fig. S 

[0033) Asa result of tie ajdai contraction of the lube 

19 the tubules 188 shown in Rg. 7have been deformed 
into an eTtrieal shapet as is shown ei more detail in fig. 
8. 

(0034) Referring now to Fig. 9 there is shown a tube 

20 wWch is expended within a wett»re2l orothercev> 
lty 

[0035] The tube 20 ha* e waO that comprtsec six 
tubules 23. 24. 25, 26, 27 and 28 which extend in an 
axM or heficaf confguraSon rela^totheloiipjtucfinal 
axle 29 of the tobe 20. 

[0038] Adjacent tubules 23. 24. 25. 26. 27 and 28 are 
irtercomected along Mr length by etongato welds 32. 
Plastic hinges 22 are located fci tie wafis of the tubules 
23-28 at bcti sides of each weld 32. 
[0037] The unexpanded tube 20 is shown at tie cen- 
tre of the drawing. The six unexpanded tubules 23-28 
each have the form of a pfe sector and only a mtoorgap 

80 Is present between adjacent tubules 23-28. To 
expand the tube 20 a pressurized fluid is pumped into 
the gaps 30 which wffl induce the tube 20 to expand until 
the wails of the tubules 23-28 are stretched anoVor the 
outer walls of the tubules 23B-28B are pressed against 
theweflxre21. 

[0038] The volume eToent tube curfiguimtjon shown 
In fig. 9 is attractive V tie tube 20 Is to be taserted Mo 
the wefeore 21 via a narrow excess, such as a small 
cfiameter production tubing. Furthermore the internal 
volume of the unexpanded tubules 23-28 Is retativery 
large whereas the internal volume of the expanded 
tubules 23B-288 is relatively small so fiat H the wads at 
the outer drcurrt erence of the tubules 23-28 are perfo- 
rated or become during expansion oSierwise fluid per- 
meable a retatrvely large volume of fluids is squeezed 
from the interior of the tubules 2M8 irto the surround- 
ing e^nutusancVor formation. 
[0039] h this way arelalhrery large vcajmerf 
agent and/or treatment fluid can be injected into the 
ami us su rro u n omg the tube 20 ancVor the formation 

81 8urrouno1ngtheweftore21. 

[0040] TheexterrianypermeBJbletiJbe20fc 
able to inject *eatrnant fluids into an uriderground for- 
mation 31 which comprises etong the length of the 
wetxxe 21 layers of varying permeabiily. H the outer 

permeabffity than the wound i ng form at ion 27, then, 
as soon as the outer wafl of ttte tubules 22B-26B is 
pressed against the wenbore 21. a relatively constant 


fkoc of treatment fUd wil be squeezed into the various 
surrounrjng tormatton layers so that the risk of injecfion 
of freatment fluid mainly into the permeable formation 
layers end by-passing of less permeable layers Is mini- 
5 mured. 

(0041] If the tube 20 is used ese treatment fluid Injec- 
tion tool then the outer waHS of the tubules 23-28 may 
be made of a permeable rubber arxVor a fabric and to 
inner waQs of the tubules 23-28 which face the interior 
io 30 of the tube 30 may be made of an ■^permeable rub- 
bo*. After inj action of the treatment raids the presEure ki 
fie Werior 30 of *w ii>e 20 may be reduced so that 
tube 20 racfiafly contracts and can be rernoved from tie 
borehole 

is [0042] instead ofalowing the tube 20 to contract aft er 
fluids have been injected into tie formation the tube 20 
may be aBowed to harden in the expanded rxefton 
against the wuflbore 21 by ftrnpregnatfog the fabric or 
other material with a stowfy curing epoxy or other plastic 

so ccmpostion. so that the sotidfied fci* 20 then serves 
as a well finer. 

[0043] The tube 20 end the tube oonTsjurafiom shown 
in Rgs. 1-4 may also have walls that are made of a si eve 
material, m that case the tube may be expended by an 
25 ex pa nsi o n cone or by a balloon that is inflated in the 
interior of the tube. 

[0044] Since the sieve material that then forms ihe 
walls of tubules is meWy bent and not or hardly 
stretched the sieve opening size wffl remain fairly con 

M ctantAinrvjtheexpar^prorjes^ 

of sieve material then serves as a titer tat prevents 
sand and other GoOd materials to enter thawettxra 21 
[0045] Tr» radialy expandable tU>e 20 and the other 
radaSy expandable tube cw tf gufafiona shown in Figs. 

55 l^may also be made of tubules 23-28 which exe rnede 
of a fluid Impermedbte material, auch as steel which 
ortyefctorrns if the pressure*^ 
exceeds a pre-eet level tn that case the tube may be 
instated as a production tubing which serves as a 

40 downhde blow-out preventer which expands and seals 
of the armutus sunounding the proAjction tubing if a 
blow-out occurs. The racially expandable tube configu- 
ration shown in Rg. 9 can also be used as a ctf I string. 
In that case dritSng mud fe punped through the interior 

45 of the tubules 23A-28A during driKng. At the end of a 
cHSngcycfc hip* pressure 

nor 30 of the tube 20 so fiat tie tube 20 Is expanded 
against Ihe borehole wafl 21 and forms a Wigofthe 
weflbore and the cW bh and cfownhole rwtor assembly 

» fe puted to tie surface by a wireline or colled tubing 
passing through the interior 30 ol the tube 20 and also 
serves as an expansion cone. 
[0046] M only rrinor expansion of tie tube t% required 
then the wail of the tube may be provided with only one 

55 or a few axiaJ or hefxai tubutes 

10047] »thewalsoftalube20ortaclhernx*aJ!y 
expandable cortigurattons are made of a rubber or 
other elasticafly deformablB material then the expanded 
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tube may serve as ■ Wgh exp an sion pecker or bridge 
plug, 

[0048] tt wil be understood that a foe tubules are ori- 
ented nan axiaJoVectfon a rex^^ 
be obtained. ■ the tubules are oriented in a cacmrferarv 
tiaf drectton as shown in Rgs. S€ then an axiaffy 
detarmable tube w9 be obtained 
[0049] If the tubule* are oriented in a hafccal c&ectkxi 
the tube wfl be deforrnacle bofo h axial and racial 
dfredtons and the pitch angle of the hefic&J configura- 
tion of the tubules wil than influence the degjee in 
which the tube is ajriafly or racSafly detorr na bla 
[0060] Rg. 10 shows a con fi gur ati on where a tube 40 
comprises a wafl that consists of a series of axial totda- 
rJetixJea41. 

[0051) * the tubules 41 are made of steal then foey 
are Wejccnnected side by side along their length by 
axial welds 42. Each tobule 41 oornprisac at foe outer 
orcvnforence of the lube 40 a ctnoje plastic hinge 43 
and at tie inner circumference of tie tube 40 a set of 
tour plastic hinges 44. 45, 46 and 47. Each of these 
plastic Nnges 43-47 is formed by machining an axial 
groove in the inner and/or outer surface of thewalofthe 
tubule 41. 

[0062] Theset of tour plastichinges 44-47 defines a 
wal segment where the tubules 41 can be folded 
inwardly to form a U- or delta-shaped recess 48 that 
faces the interior 49 of the tube 40. 
[0063] Thehjbe40isexp8JxiedbypurTp^aprD5su- 
rued fluid into the interiors 50 of the tubules 41 which 
causes the tubules to unfold by Nngjng about the plastic 
hinges 43-47 so tat the tutxies 41 each obtain a cyfin- 
dnceJ chape (not shown). 

[0054] Afarastitc4t^iHo«^ofmetubuJes41 tha 
tube 40 obtains a larger external and internal diameter. 
|0065] fig. 11 shows another tube 51 which com- 
prises a wafl that consists of a series of axial fokfefie 
tubules 52. 

[0056] If the tubules 52 are made of steel than they 
are interconnected side by side along their length by 
axiaJ welds 53. Each tubule 52 cornpnses both at the 
outer and the inner dreumfereneeofthetube51 a set of 
tour plastic hinges 54 that are formed by machining 
axiaJ grooves in the inner ancVor outer surface of the 
wafl of each tubule 52. 
{0057] Eacfcsetrftourp<8*fer*ioes54d 
segment where the tubules 52 can be folded imvardly to 
form a U- or defta-chaped recess 55 that faces either 
the exterior 56 or the interior 57 of foe tube 51 . 
[0058] The tube 51 to expended by pun^ a rxess^ 
rized fluid into the interiors 58 of foe tobies 51 which 
causes the tutxies S2 to untold by ringing about the 
plastic hinges 54 so that the tubules eech obtain a cytin- 
dricaJ shape (net shown). 

[0059] As a resit of tha unfolding of tha kixiee tha 
tube 51 obtains a larger external and HemaJolameter. 
[0060] fig. 12 shows a tokteble tube 60 which com- 
prises at As lower side a single plastic hinge that is 


formed by an axial tubule 61 and at its upper side a set 
of four plastic hinges 62 that are formed by rnacNnmg 
axial grooves in the outer or inner surface of the wafl of 
tie tube ea 

5 [0061] The tour plastic hinges 62 define a defta- 
shaped r ecess 63 at the upper side of the tube 60. when 
tie tubefctn Is folded shape. 
[0062] The tube 60 is unfolded by pumping a pressu- 
rized fluid into the interior 64 of tha ti*>e GO. This causes 

to the tube to unfold In the cSrecSon of the arrows Into the 
cylindrical chape which b iBuGtraJod by the broken Inos 
60A The tutxie 81 then acts as a plastic hinge and 
obtains as a result of the unfolding of the tube 60 the 
efipocai stiepe which Is Itustratad by broken Ines 61 A. 

is [0069] The tubute 61 is made of a ptasticaBy detorm- 
able material, such as a formable Nptwfrength tow- 
aloy or dual phase steel grade, wtsch also provides 
fWbffcy totwtube61 In drcurnfarenfiai rjrec*cn dur- 
ing the unfokSng procedure. After tie unfottng proce- 

20 dureecurirtgagentrnaybepuirpedir^ 

of the efflpoceJ tubule 61 A to reinforce the tubute 61A. 
Trie taterfor 65 erf the tubule 61 nay comprise eierjrical 
anoVor hydraufc conduits tor transmisskxi of electric 
anoVor hydmufic power andAx stgnaJs along the length 

es of the tube. 

[0064] The entxx fi ment s of the defomrtable tube 
shown in foe cVawings provida a tube which can be 
deformed easfty and which can be reeled on a reeing 
drum. The tube can be unreeled from the drum and 

x nected into an underground borehole or other cavity tn 
which the tube is to be used The tube is subsequently 
rj^ormed inside the borehole or other cavity by chang- 
ing foe tubular shape of one or more tubules in the wafl 
of the tube. The deformation may invoke flattering. 

as imlotfngorcfherc^rtormationtf 

Claims 

1. A detormatse tube having a wafl which is at toast 
40 partly formed by a number of tubules, wherein at 

least one tubule is at least parity deformed in 
response to deformation of the tube. 

2. The detormatte tube rfdaim^ 

45 the tube is at toast partly formed by a series of axial 
tubules which eech extend in a oVectSon subetan- 
tairy paralet to a fonp^tudfoai axis of tha tube such 
tut upon a radial deformation of the lube the axial 
tubules are at least party deformed 

BO 

3. The deformabie tube of cfeim 1 . wherein the wal of 
tie tube * at least parity tormod by a series of toroi- 
dal tubules which extend in a substantial circular 
rJrectlon around a tongjtudirvaJ axis of foe tube such 

s6 that upon axial deformation of the tube the toroidal 
lubures are at least panly deformed. 

4. The detormabJe tube of daim 1. wherein the *wJ of 
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the tube is at least party formed by one or more 
he&arf tubUes whk* extend in a substantially heli- 
cal cfirection with respect to a tong^ucSnal axis of 
me tube such mat upon datamation of the tube to a 
oVection which is oriented at an angle relative to a $ 
tongftucfnal Direction of each of the heficaJ tutxies. 
at least one of t» heBceJ tubules bat least party 
deformed. 

Trwdetormabte tube of daim 1. wherein thews* of to 
the tube to at least party tormed by a number of 
substantially paralet fcJbulas which are arranged 
stie by side and are connected to each other. 

The oefarmabte lube of daim 5\ wherein the is 
tubules are mace of metal and the sides of a pair of 
ac]acertUxies substantial touch each other and 
are sintered, wetted, spot welded, braze* bended, 
or otherwise secured to each other. 

10 

?. The detormatie tube of daim 5. wherein the 
tubules are made of a plastic or etastomeric mate- 
ria! or a fabric and the sides of acjacant tubules 
substantialy touch each other and are bonded to 
each otter. 25 

8. The delormabta tube of daim 1. wherein before 
deformation of thetobe the tubules have a substan- 
tialy cylindrical shape and deform into a substan- 
tialy eflptical or flattened shape in response to ao 
deformation of the tube. 

9. The deformable tube of daim 1. wherein before 
deformation of the tube the tu^ 

tialy prismatic shape and deform into a substan- x 
tialy flattened shape in response to deformation of 
the lube. 

10. The deformabie tube of claim 1. wherein the 
tubules contain at the outer periphery of the ai>e *o 
operwigs or week spots which open up as a rosut 

of the deformation process such that one or more 
fluids are sh/m*»«h from the interior of the tubules 
into the apace surrounding the tube. 

45 

11. Thec*fwmabietubeofciakn10^ 

that ere sopeezed tan the Interior of the tubules 
contain one or more chemicals, such as compo- 
nents of e liquid cement stony, cornpon* * of a 
curing agent or a ctorrical freatmerri fluid so 
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